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(57) [^J] 

[ft¥&3M3:] ^ffifr^E^ 2 3 2 1 ± 

5, 2 Q^fj^^nT^t), #-g<^*6^2 4, 2 

^rli-^'g-^^r-rST/U^Wb'g-^i:, (NJ X 

fiT^-T (NHj) 4:*»P>^5^ 





( 2 ) 



[ft *S 1 ] *ffifc«Ej»*«Bttl L-fcS«±t-*6^ 
gSH (Nt) 3Z.I4T>^e = T (NHj) ©5*>» 

-^■^14, ^^iM^vUv^ndr-tf-;/ (HMD S O : (C 
H 3 ) 3 Si-0-Si(CH 3 ) 3 ) , ^^^f-/^BfF7v'D 10 
dflh^ (OMCTS : 
Will 

CH3 CH3 

I I 
CHa — Si — 0 — Si — CHs 

I I 

0 o 

1 I 

CHa — Si — 0 — Si — CHs 
I I 
CH3 CH3 

20 

) . 

Xllr h 5 ^ f nf h ? ->n *f y (TMCT 
S : 

H H 

I I 
CHa — Si — 0 — Si — CH3 

I I 

0 o 

1 I 30 
CH3 — Si — 0 — Si — CHa 



* 1 Xtt 2 E«»***»(t«)«3g*iS. 

(CH t ) , T-fe^U^(C t H t ), xf l/y (C t 40 
HJ . Xht^V (C t H.) <£> 5 *>M*u>»— 

m# * & m v * a 3. t * mm t -r 5 n #* 3 x tt 4 e*w 

Sr. ^e/yf/u-y^y (SiH 3 (CH 3 )) , ^>f^7> 
(SiH t <CH,)t) , MJ^f^-/7> (SiH(CH s ) 3 ) , X 50 
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2 

fiT 1 h7yf^'>7y (Si(CH 3 )«) <D5 -hffiixfr— T-fc 
S^^vi^^t , N 2 0, H 3 OXiiCOtW 5 *>Rft 
7j^-cogf*^*7y^ k , (N 3 ) ftl>*T>"^7 

(NHj) £A»fcft3j^#;*&:79X^ft: 

« 6 IE«EW**fl£3g«ro»iS*ft. 

[St**8] ffifEW Kn ^-TStf* (4, 
(CH«) , T-fe^W^(C t H 1 ), xf i/y (C, 
Hj , X (CtH.) <7? 9 *,{srtL^— 1?*>5 w 

k k-rzfflm 7 E«©ijfe*fl£SSjRo«l3i*fe, 

[If*ri9] tfjfE*feM4, ilfrE«E*±fc^iasn 

y rifiiwR-c** r. k zmmk-rsmxTg 

[IS*« 1 0 ] ^?Xv4*fft i: LtW¥SIro 

Mizmte&l 0 O k H z 71/1 1 MH z CO Jlt^SrOT 
i~5 r k **mk1rZ>n 1 9 <ov^n*»— t-IH 

[lf*« 1 1 ] 7'7X-rt^fai LtWWIC 

«fc*J-r6]-»-* «KfcJSSt* l MH z UJLkcD^sftm^PP 
JOi-Sri:S:4*«i:"r«BI**l»Sl OWV^tL^- 

Jg 1 2 |E«cCD^*#:^®W«iit*ffio 
[0 0 0 1 1 

IOO02] 

$n■CV^So ^<73/cJ6, RCf^ H , CO/h$^feKl¥ 
Sr*-f *»JS«t («T, <SSI«**6^)»i:^-rSo ) & 
fflV^b^^TV^-5, 0iJx.tf. it^®^3. 5 — 3. 8c7ps 
iOFl^ltSif3. 0~3. l<D#aSS iO,l 



( 3 ) 



[0003] mmtn^mvx, m^T^s.- 

<7A (Al) frt>>tt&tiL<Di&\,*m (Cu) ifilft^fc 

y — ^«8t**JiJBUTL*5. aot> <ew***6»Bi 

SgasiDPtdfTfeix-cv^,, 10 
[0 004] iNWWSIBW:, $P3E*iLhK 

[00 0 5] 

wm^ii/L^ 7 £issv\, sic&w* y rjegue 

v\ 20 
[0 0 0 6] #$§0JI4> ±.t&(D'&&M(Dfflm£.\z8&&.x 

[0 0 0 7] 

[flUH«r#ft-f--5ifc«>0>#9:] ±B«WSr»ft-t*Sfc 

^^^m-r^r^jHt^mt. ^im <n») x 

H7y*=7 (NHj ) ro5*>^n*»— t^bnc^fifeJBI 
U tt#*21E*w»iPi.4, IS*« 1 

M\L^m\^. ^t^^J^'ytt^^ (HMD SO: 
(CH,) 3 Si-0-Si(CH 3 ) 8 ) , *9 9 tJ-fr's? h7-> 40 
ndf-ihv (OMCTS : 

[0 0 0 8] 

Hfc3] 
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CH3 CH3 

I I 
CH3 — Si — 0 — Si — CHj 

I I 

0 0 

1 I 

Ota — Si — 0 — Si — CH3 

I I 
CH3 CH3 

[0 0 0 9] ~RX&7- h7^f^'>?D7 h^v^nar-y-V 
(TMCTS : 
[0 0 10] 

H H 

! I 
CHa — Si — 0 — Si - Chb 



0 0 

1 I 

CH3 — Si — 0 — Si — CH3 



) 



I 

H 



H 



) 

[0011] (o 1 -hissfrfr— ?ihz>z.k*m&.b u m 

3ffi«W>*Wtt, Sft#« 1 x\i 2 fE*£>¥3rfl^« 
©«S6**(=«9, lWfEj&J«#*t£^i' Kb*- ^^S: 

»#>S 4 ia«tf>3S93 14, ft *^ 3 15«<D¥»M«£«<Dffl! 

(CH 4 ) , 7irfMC,H ! ) 1 ^?-U>> (C t 

h.) , xi43i^> (c t H 8 ) rop-^fpin^— -efo-sr 
tzmmtv. »#*5ia*w>*9itt:. §1*^3x144 

|B«l«>*i»*aS«ro«5t*«fetw« 9 , jfflSEj£IBS;tf * 1= N 
tCK H l OX{4CO»<73 5*>fBm/5 i — Ogf*^*^^.?r 

if *m 6 EfcWWWtt, ¥**i6tl05«iS*8!K:« 9 , 

A->7> (SiH,(CH,)) . '^^f/l'V'7y (SiH,(C 
H 3 ) t ) . bV J 1 ^/^^^ (SiH(CH»),) . Xf4^K5 
^/Wi^^ (Si(CH») 4 ) <D 0 *><SIth7!)>— -^fcSy^yu 
^^i, N t O. ^OXIICO,© 5 *>(BTtt?i»— 

(N») M7y*=7 (NHj ) CO 

TMtSlt^fi: U 1**1*7 tiMLV&mH:* M 
50 i:$r#mi: W*^8fE«cW^BJi4, W*« 



-^'VS:W-rs^^{±, ^<?>- (CH<) , T-lr^u^ 
(C,H,), a^UV (C S H 4 ) . XI4^*V (C t H 6 ) 
© 5 -feflHxa*— -e*5 r. i t L> If 9 iE*c© 
SSBHtt, 1 8 ©fa;h,a>-t;ilE«i©^£#2£B 

znzmm&mg&ffif&i-z&mcomm&n 5 Mia 

«Ei*i«r*'<yT|fi^T*>3££&4e»fcU If 
#«1 0iE«c©3giDi{±, if*^l7I;^9 0V>-rn^— 

E*«Srfit«rt-5««^JaH6* lOOkHzMlMH 
z©^St«*SrW*ni-Sw4:S:1«»i:b, If 1 IE 

*#iSB©«i62rifcfc« 9 , ^7X^4jSfStLT¥ 

««?i"S««»w»iftii-5««»::ffl«E* l MH z W±w^ 
*«*fcW»i-5r..!:«r«f*£U If #Jg 1 2 fE«©3§ 
9114, ^*#»«r«9, ^ia^t/^fflia^§r«Si- 

bTfS*^ 1 75^ 1 1 «>flTix*>— KIE<R<0**fr»fi«? 

»ift*ifefc J: 9j*ttbfc|fe»«SS:fflv^-CV^ r t 

tb 3ffi*©*?Utt, 2 IE*©*?* 

b bTV^„ 

[0 0 12] J^Tt, ±ttt$£W<Dmf$.lz i 9 ^ ^ tt 5 

^*§^&#i-ar/u*/WfrS'&i, mm (n») x»r 30 

>^e-T (NH 9 ) © 5 *><o{sj;ft/^— b*'ptj:< bh*£ 
tfl&m#X £X7 X-rfllU RjC$*T^b-CV5 0 
^VM4, 151 b<, ^•y^^/Uv'^V (SiH 3 (CHi)) , V s 
(SiH»(CH s ) t ) , h!)^f/^>7y (SiH 
(CH 3 ),) , XIJrh7^f;l'V'7y (Si(CH 3 ) 4 ) »H 

» © 9 *>Mtb*=>— 0>mmtsirifx b , mm (nj xj4t 

^"£=-T (NH S ) ©^©fatt**— itr'J>ft< 
t«£«l;tfx«::7'?X-*"fbU KJfcS-lt-afcfifcb-C^-S. 
[0 0 13] fifcit^^lia* (N,) XI4T^e~T 40 
(NHs ) (Do -h<Dmfafr— $r^Ay-C"l^5fc£>, V^fft 

fciifi^«*tt«:#U lo'/J avfcffcJgtiJttfcbtte 

¥f?¥«l!©X7X^/£JgS^B&ffl<'\ 7J>0'>/«e< it, 

U ««(-<g;Jl!ffii5:©m^^PnJPi-Sr it 4 -g 

[0 0 14] SKif6^)BISr#^^ib«fiS;b, -tit 

e><0 5*.^Ei»t«i-5ei:br±IEW<k9l-bT^At 50 
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mmm*&ttmmi&nm<DV-?nMzi&M-tz>zbtf 

T*#5tifct, S «*&»«£*©«** *<6»-*-* i 

[0 0 15] Kiwiplc, #36Wfc:J:;h.tf, gfffllfefci 
*«:8Etrffne*ll©IW© y - * < , *»ofi»« 

JpSr*-t-5*lKllftft«ISr»J5fe-t-5 - i#t?# 5. 

[0016] 

(Wi i <Dnm<DMm) mm. *$69i©JBi 

« Kfll 5 ¥##£EB S-ffl v * & *t 5 «£S 

©7"7X?*gSfl 0 l ©ttWJ3rii*-*-«ffiH-C;b3. 
[0 0 17] :O7"5X-?/i!aBSil0 1l4, X^X-r 

»jjfTf*sfl)w»i o i At, riu«^^s:«ia-f-*a« 

«j*£;h/CV*3. fifeBPttioiAW:, 01t^tJ:5 
ir, flSEEnlffift^-f l £r{«;L, l ««WE 

[0 0 18] ^-y^irttc«:»rtl-f-*— 
($ldS1&) 2irT^B«^ (^2©m^) 3i^ii 
6>JX, Jtg5Sffi2lwJljg^:l 3. 5 6MHz(DWt 
*Sr«fe«&-rii«HI«**«feil&«ai[ (RFtD 7*«SBW 
TitB«® 3 \Z.m$L%l 3 8 0 kHz (DfemfeMJl* 

#i&Lt, jEfi^Tyx^x^x-v-ib-rSo ±g&m&2, t 

a5*^3 / Sl>'«M7, 8^8g^Sr7"7X-=r^-r«X 
9X-r4jE*#aSr«J«-*-S. JbTSB*«2, 3 O^PiS: 
««col¥$jeJl±, 3 OmmWTttSr «fc 9**fc 
JftlM!IS:«*i-S±-e»* bv\ 
[0 0 19] ft*J, T?C«1ii3(c:i4, ilJS^3 8 0 kH 
z co^-/j: bi\ 1 0 0 k H z 1 MH z ©i£il 

*t(6]-TS±$l5m®2lr(4, JlJS!gcl3. 5 6MHz©* 
ftbi", i^&«SclMHz)W±©ii5ii&«71§rP(]inbT'b 

*Kp]ffit*3tt-5Sil?L©5BPgB^«^©»ffiP (* 
AP) i©J*«^x<»«)»ainH:fiftK^«W& 
SB1 0 1 Bird's 1 9 a-CSBl*$iX-CV^5. 
«t9, ±gB®fil2 KI4El^b#V>fc— ^*5«tbn5C 
it>fo-5, J*)K* ic±a5«^2Sr?aS/L^r 1 0 OtSfi 



[0 0 2 0] T?B«ffi 3 2 1 WfSM^^Sr * 

1 2«rfll;St-0^.5. *Bt^tt|&aJ 1 O lBtCti, 
iJ-y^A-v^n^f-^ (HMD SO : (CH 3 ) 3 Si-0-Si (CH 

,),) m<Disu*^^<&^*m-rz>T/v*Mt-&®)<D® : 

mmt, — «SSiH.(CH,)«- 1 (n = 0M3) 

3;*^ /WS^VWtftjf&iSgt, W Kn*- #V (C 10 

.H.) £#^5#*<E>{fe£iISi:, -gHfcgifi (N 

,o) , tk (Hto) , -mmm (co wggst^* ■ 
tfxn&f&mt. tis*~t (NHi) OT^ait, a 

m (N») w«#&«i:*«K«te>4x-CV^. 
[00 2 1 J £;h,fc<B#*H:af:£$H£Efl s 9 bM9 g 

Ef 9 a SriiLTJ&fflSSBl 0 1 A<D=f-v>'<lft\^W& 
#«ee* 9 b Tbm 9 g QJfeflzttMME^S 1 
1 a 1 1 f r&i&E'ff 9 b 9 g OT^Cj1/#* 
aSrlWfli-SHBB^ai ObJSSl Om*SK«$n» E 20 
§ 9 a ©jfc + KBff 9 a <D WSgK/^ilSrfT 5 iWft 1 
0 a /45|3a$^-cv^ 0 £fc, Nt^SrSfEii$*-C^ 
J$E*9 b7a?g9 f rtroaWtf**-*— N 
,^o«j6«i:«f«$ixfc^ttil*9 g i 
«Ef9bBI9 f <Z>nU«>i»ii/*i»iiSrlW»-*-5BI!BH 
fglOn, 1 0 p75Ml 0 s*5KB$tLtrv»5o * 
*5, N t #;Mi, ^ftE© 9 b 9 f E 
f 9 a ft.Rtff rt^ai*^?:^- -^-TSfctf) 

[oo 2 2] &Lk©±5*fiH«»«i o uciixtf. — 30 

^tf-fr'J'sn^ls (HMD SO) ^CD->ndrf-^ 

m-£*m-rz>T;u*,i,fc&m<omifcffik. -m^sm (c 

H 3 ) 4 -„ (n = 0M3) -e^^n^^^W^^^ro^ 
2S£, A>f Kn*-#y (C.H.) #*<0{fe*& 

mt. -mtmm (n.o , * <h 3 o) , 

(CO,) 09Mf$4T^«HKIMI£:. rv^e-T (N 

h 3 ) ©ftfflt, (n.) nmzmib&mz.. ss> 

&:7?x^fM-5:79X^*fiR#JK 2. 3, 
7, 8-S:<i^rv>5. 

[00 2 3] mtCi"?, ^XvCVDffifciDti 40 
rt>oS i -CXI±CH 3 £-^trfc«>, ffi^fi* 

i:Lt, «*.tf¥fi ls l E «S!«>!ISl&O t *2«)*«2, 3 
iCi'JT'^X^Sr^i-S^®, ECR (Electron Cyc 
lotron Resonance) fe|lit)/7X?^t5m 
T^^^COSSJl^m^ro&^tlCi «J^!) =>-/7X 

[0 0 2 4] lil ?>0/7 X^4^f 9 *> Wf W 
Swf lRl^f 2<olft2, 3te**i-eMMft2ooH 50 
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2, Str^DbTr^X^Sr^-f-Sr t 5. W 

S i -CX{4CH 3 5r#tffc*, famM^Z^-tZo 
[0 0 2 5] *3SW* s «fflSii5, ^fTifl 

(i) >sa*y-^m&&m-t-ZT;l'*r/H£'&® 
^df-^>^yU^">n=3f-^V (HMD SO : (CHjhSi-O-S 
i(CH 3 ) 3 ) 

^^'^f/l'v'^nf- h^->ndf-^>- (OMCTS : 
[0 0 2 6] 
Hfc5] 

CH3 CH3 
I I 
CH3 — Si — 0 — Si — CH3 

I I 

0 0 

1 I 

CHa — Si — 0 — Si — CHa 



) 

[0 0 2 7] f h 7 > f nf h 7 -/-o *t ^ (T 

MCTS : 
[0 0 2 8] 

lite] 

H H 

! I 

CHa - Si - 0 - Si - CHs 

I I 

0 o 

1 I 

CH3 — Si — 0 — Si — CHs 

I I 
H H 

) 

[0 0 2 9] (ii) tfjV's^y (SiH„ (CH 3 ) 4 .„ : n = 
0 7511 3) 

^^^f^y (SiH 3 (CH 3 )) 
'J * ^vUv' y y (SiHt (CH S ) , ) 
Ml^f/W^y (SiH(CH 3 ) 3 ) 
fh5yfA"/'5>' (Si(CH 3 )<) 
(iii) 'M* Kn*— i£> (C.H.) &&1rZ>tfX 
(CH,) 
Tir^-W^ (C,H,) 
if l^V (C t H.) 
(C t H e ) 



#(6) 

^f^^|i*-&to*^OV^T, 12 2 (a) 7!?^ ( d ) , & 
013 (a) (b) LTlftW-TSo 

[0 0 3 0] EI 2 (a) 75S (d) te, ^n*^v»-& 

t?^5^ft-htfc5o -^OQ?^, 0 2 (a) 
12, «>p *f y8^Sr*tS7;u*M^»i , NH 3 

bX'hZo [22 (b) 12. S/o*f-VJ6-&Sr^-r5T/u 

K <fc 5 feSJKS^SK C -H)I 5 /< y Ttt*««* 
5"5Tffi14tf^3fcfcT?fc5o 1^2 (c) li, v-n^r^V 

fe&*m-rz>Tjv*cM\&®h, mm^mx^t, nh 20 

htfe^o B2 (d) ii, *>p^f^$:tt57/w 
&^*#v^feK#*K J: 5/S«1-5»&<0*>r S 

[0 0 3 1] El 3 (a) TSm (b) i*, 30 

7 V (SiH n (CH 3 )i- tt ) 4:. NtOgf&m^^tfXt, 

-t<7>5*>, 12 3 (a) II, T^A'S^V'i, N>0#<£> 

^co^-r 5: is-p^-y — K-fc^o H3 (b) ia, ^^/w 

[0 0 3 2] *»^S:«filit5^«)««^J: D , -t 
[0 0 3 3] (a) !B2 0*l(60«flft-e*5N 1 Sr4tP 50 
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H5lt ^y=^#lftW«3 3SrJ*tr«lit3 4 

So 

[ 0 0 3 4 ] 12 1 9 i*, ±EW3BI2:fflv^«Wo#|jgS: 
SOiCH, tNi ifcffll/^7X-7CVDjtl:J;0 > 

yay**«ui3 3«r P a^y = ^*«3 2±\zm& 

#A) <7>ii9-efc£ 0 
[0 0 3 5] (*#A) 

( i ) tftmxx&w 

HMDSOSl: 5 0 seem 

CH 4 5Sfi : 1 0 0 seem 

Ni flfifi : 0 , 50, 100, 200 seem 

tf^ffi* : ITorr 

m^flkMM : 3 5 0t 

(ii) zfrX-rlk&W 

iSjg^m*(l3.56MHz) PRF : OW 
<&JlS®^J(380KHz) PLF : 1 0 OW 
±ffl««4:T«B««OBBI« : 2 0mmK±> £?£L<J3: 
2 5 ramBll 

*>y 3^*»««3 3COHWH:, Ni«E*0. 5 0, 
1 0 0, 2 0 0 sccmtCxtbT^n^ttS 1 4. 3n 
m, 5 2 7. 3nm, 5 2 9. 4 nm, 5 3 6. 1 n m 

[0 0 3 6] £b\Z, tUffiao. 0 2 2 6 c m 1 
"rs*«^n-^3 4S:iB:»«*|ft««3 3*ffifc:«ft6 

MHzOMj8^(l#«r*ltfcC-V!ltffiS:fflV\ 
JB#f*Sra3e-r*»&tt, xy/y^-^-e6 3 3 8t 
h n-A(DH e - N e U-f tffl^So y 
-^««ESr«fe-rS»&, S/y3y«S3 2S:««t5 
iritis TKiS^n — ^ 3 4 ld*(Omffi SrPP*D-rS« 

[0037] ^> y ^ i/^mmmm 3 3 

C0g£S (seem) Sr^-fo 12 4 <t 5 t-, itP@^J2 

N i (^i)ftS:Osccni^4:^>FL- : e4. 1, 2 0 0 sccmO t £ 

OsccmCOi #/L-t 1 . 8 0, 2 0 0sccmC0<t 1 . 

9 0-Cfc3o 

[0 0 3 8]^ y— ^«aLSrJBa3£Lfcfe*S:ia5^ 
Tsk-To H5<D««iM:3**Bffi-e*Lfcy— ^«SIE (A/ 
cm 1 ) ^r^b, WimSli^Lfc^Jaytt 



ii«3 3il^^l# (MV/cm) 3r^-t\> N, CO 
jfitm&s*?*— & t Ul^o tf£S (seem) £^ 

1r^<D'&<DfeWft\*mm (nm) £*-r 0 ft*5, $ttt 

[0 0 3 9] I215 5tr % y-^«^^NH 3 C0 

8fE*as4>ft< /^i:oti-C«'>t^o SfWdlilMV 
/crat'lO' 8 A/cm^T^^b^o 

(b) ^3(7)^JS(Dff^-efe^NH 3 ?r^^^^^Sr 

Sett, NH,»tw»fcl:»t5^y =^*»iw 
^3 4 <b^«3 2F H i«n5 v—tmtit&m&istciy? 

y =■ ^*nft«K3 5 <Dj&m3kW\*vxr<n 

[0 04 1] (*#B) 
( i ) 

HMDSOfii: 5 0 seem 

CH 4 flfEi5 : 1 0 0 seem 

NH 3 Sf : 0, 5 0, 1 0 0. 2 0 0 seem 

#*EE* : ITorr 

mmmmg. : s 5 o<c 

(ii) ^7X7^ 30 
iBJ9aJt«*(13.56MHz)PRF : OW 
{Si^^m*(380KHz) PLF : 1 O OW 

±.nmmtTnmm<Dr*m 2 0mm«_b. £?-£b<i2 

2 5mmKl 

3>**»»Bt3 SOflWtt, NftJttO, 5 
O, 1 0 0, 2 0 0 scents LT^n^Pn 5 2 3. 5 
nm, 5 3 5. 7 nm, 5 2 4. 6nm, 531. 7n 

[0 0 4 2] £<bfc\ HESO. 02 2 5 cm 1 Srt 
-r^7Kil^n-y3 4tfillW^3 5«S(d«tt 40 

MHz<^iB5«StO«-g-S:l:»LfcC-V»l*jfeSrffiV\ 

h n-Ara e - N e U-f Srffll^o f 

[0 0 4 3] (*#B) te*oT»J*bfc->J|3^** 
Iw^i-o H6 0£«oj(f**H:*|l»Ba-t?*UfclfcW«* 
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8»aittj|»»BflS-e*bfcNH,OflE* (seem) 
0 6 l^-f-J; 0 id, itR«*ttNHt^)i!e*Osccm^>i: 
£/L^:4. 0 2. 1 0 0sccmcO<J:^/L^:4. 6 t?fc Q . 
NH,<7^fi<aJ#ini: i: fctCii*Di-5o ttftfi 1 O Osccm 
J£AHM*fc£ 19 *B*HH\ 8E* 1 0 OsccmCO £ £ /L* 4 . 

Sfc, JBJff*tn«t*«rt*r*b, NHj 
C0^40sccmO<h 1 . 8, 2 0 OsccmCOi: gr>FL^ 

1. 8 3T-fo^ 0 

[0044] ^«8KSr»*bfcj|g*SrBa7fc 

»3 5l:Wt# (MV/cm) £^-T 0 NH 3 
OSttSSr'^*— * t UV^ 0 ftES (seem) £: 

*t«*ro«(0«artH:W (nm) £r^-r o ft*5, fit 

£«r*bTl*4 0 

[O 0 4 5] Emc^rf-J: 51-, y— ^tt^LfiNHa^ 

i o x (5 i: A/ if I£« Srg ft V \> mm 69 K 1 M 
V/crat'lO"' A/craH^T^U^ ft*5, _h 
lET^L ^n^f-^^Sr^-r^r/^yHt^irb-C 
HMDSO^V^^§/)\ ±fEbfcte<Ov^o^^jg 

fh7^o^fV (OMCTS) Xftf h5/f^>? 
p-x h7'>n^ty (TMCTS) SrfflV>§ * i: plfg 

[0 0 4 6] /WKP^-#^itt^^y 
(CH 4 ) SrfflV^-CV^SdS, Tir^lx>'(CtH 1 ) > ^ 
(C»H 4 ) > XJSo^V (C|H e ) 0 5*>W^- 
«:J8V*"Cfc J:V\ ft*s. r^KD^^y^Srl 

v^ft<xt, y-^msE^ajxL^ixfc, w«*oisv^> 

(*#C) 

(i) fia«txf^*«= 

HMD S OtfSik : 5 0 seem 
NH 3 flfDit : 0-800 seem 
tf^fetl : ITorr 

mmmmM : 3 7 5t 

(ii) y?XTft*«: 

S^&«^](l3.56MHz) PRF : OW 
<B;jg8t«;ft(380KHz) PLF : 1 5 OW 

mm 

@8H (3M£C) tr^o/c#^o. ->y=iyt* 
foZo :til-T^WJ: 9 iw, Jt®ffl;^te3. 9~5. 

0tf>ifcl5f®^ (^J7^) ±0t>(SV^«T?*5. *fc, 
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( 8 ) 



0 9(4, ->y =y§till3 5 3rX^<FTM 5 ot;, 
4 Bff K CD T =— A- L fcfl (t 5 •> y ^ 3 

^ICjo^Tli. pS-/!J3ySS3 2 (Il9#»i) 
ft^T, fEJSI (^F-El*) ±(3->y =>-^Wite!^W3 5Sr 

jf^Lfc. tLt> -> y ^ v-^^iife^ 3 5 &itm-tz> 

Iw^LTte, NH 3 Jjfn*Srl 0 0 s c cmliU -ZHZl 
»ft'bEl9l-{#iEL-C;Jb-5„ #*J, D—fWMnmiEJj 10 

rtl4*SV\, ^LTEI10i4, (3H+C) t^oT^ESc 
$^fcv-U =>-^W*6^3 S^R^TM 5 Ot, 4 

^ffi^3 5Sr^ (^FEI^) ±lC^Lfc c ^ L 

"C, $3<7?t£f!il4, SIMS (Secondary Io 20 

n Mass Spectroscopy) itffl^^XW 

s^tifc. mio<nifcm-i. >!) =>>-g-#*6*«3 5© 

to(4, Jgf<£>^ (Cu) COHa (atoms/cc) £ 
->y =^#^tt3 5 1*5 (£14, TSfiW^ PFI2^) 

z.<nmzr'teTifo<Dmm (^ew*) izmfrxi&Ktezfz 
*-efc<?, mm±tfL>?$m\zmi<\ 30 
( c ) m4(Dmm<DMmx°h%N t o*'gtf!&mif** 

±IEfg2XV?&3W5l|ife<D^f®-C-|4, Nt^NH^/SJgl 

fsm^cote^ •> y 3 v-^^-ite^^^-rs ^ t fcxz 

So Ell 9 14, *Hlfe^ffi(C*5lt5^!|S)-Wlff5t^^:-r{&f 

t,, 12 1 9 (w^i- J: 0 Id, $m#* t LTHMD SOi 
N, O i ^fflV^i^X-rC VDftlCi *) •> U 3 Vtf 40 
*6^3 6^pM->y ^^K«3 2±li?f^-f-5) 0 ->y 
= >-g-*«6»^3 6<D&m$iW\iVJ.T<n (^#D) cDil 

(*#D) 

( i ) jjmx^&VF 

HMDSOsfcfi: 5 0 seem 
NtOBfti: 0~8 0 0 seem 
: 1 Torr 

: 3 7 51: 

(ii) ^X-^ft^M* 50 
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iij/HifilS^J (13. 56MHz) PRF : 0W 
i&kt&Mt) (380KHz) PLF : 1 5 0W 

±ummtT^mm<omm ■. 1 2. 5mm 

11111(4, r<7? (*#d) i^ortm-^w, ->y=>^ 

T-fo^o ftMrn^xv/stfr^zflJ^?*, srf, 111 1 1 

W^*4tfit*4wE*lc-oV^T(4, lll6T-IftKU7tCDtl?] 
^T-$?S 0 Z\i\\Z^ZfrZ>Z. ?(r, JfcfSffi*(4 3. 9~ 

4. lssx-fcs. ccoffi(4, = 

fc, Ull 2 (a) 14, (3M4=D) |dt*oT^$n7c-> 

y =>^**fe«)^3 6w^ii;^^*3(ts, '^3^ 
mmmm3G<Dy-?mm<nm&*^-ty : 7 7xhz,<, 
tvx, mi 2 (b) (4, (3MtD) (r^o-r^^n 

fc •> y = V^J&SiUBI 3 6 SrS^^T* 4 5 0t, 4 Bf ffl 

5. Ell 2 (a) XV (b) CDV^-rtV<O^S(C*3V^T 
»it£>PJ5£;££:, XV, 11 1 2 ( a ) XV ( b ) <D^ti^e 

ftnm&tm&nm^^^xn, m9xtstwvtz<Dt 
mmxhz. mi 2 (a) tm\2 (b) t£it$&L.T 

Wbfrte&o^. NtOSr^Dbfc^-14, yu£ 

m\\ Ell 314, (*#D) K«oT»J«Snfc 

•>y =VtWl3 6*I^ff4 5 Ot, 4NPWT 

=-/Hfcto, ->M^*KS8ii3 6'N(D«roai 
14, N,OoaE*Sr«*fc*'fcS*-r, i/y^^WJfe 

ii3 6M (^a*) ±\znmvtz 0 a?wtt»t4, 

S I MS^rffilv^TPS^nfCo Ell 3 lr^£;ft,5 J: 5 

m frb?ht'mmwt.vx\,^j:\,\ **s, BSroai$*s8 

0 n mSScO t i ?> L t ^5 i\ Ztl 
(4, rwaSSt?l4T%W^ (^FEl^) »^*-CiS<* 
-5fci6T*fo!9, *ffl±Mf>IBIHIi*V\ (^#D) (C*3 
V^T(4, N t O»ftfiS:0~8 0 0sccniC0F»B-C-^'fk^-fr-C 
Nt OMSS: 1 2 0 0~ 1 6 0 0sccm<O^-e^ 

■e*>5. :® (*ftE) (C:to^T(4, N t om*&A<0 
^fF(4±<7) (*f*D) fcBCtJbi. 

(&#E) 

( i ) 

HMDSOSSfi: 5 0 seem 

N 2 OSS : 1200~1600 seem 

JS^fe?) : lTorr 

£&mmm.m •. 3 7 5t 

(ii) /7Xt» 
i*J^&*^J (13. 56MHz) PRF : OW 
i&iS^S^(380KHz)PLF: 1 5 0W 



±^m^t TunmnfflM -.12. 5 mm 

01414, Z<D (*#E) \^&-otzM&n, v- y => 

£«tt©*!*K:o^-tMu El 6 -CRW UfcW t n 

5 14, ^^r*ft»«3 6 «>fi6BSia:«tw*5«-4 y - 

4 5 0t, 4HB307=- ;ULfcgjlC*Stt5 y — ^mgit 

(*#D) (*#E) KSSV^-Ttt, HMD SOiN 

5. 20 
(*#F) 
( i) 

HMDSOBSti: 5 0 seem 
Nj Ojjftfi : 2 0 0 seem 
NH,Si: 0~8 0 0 seem 
#*l£t) : lTorr 
mWiM®Mg. : 3 7 5t; 

(ii) >?X^4t*# 
BiJiiSciB^J (13. 56MHz) PRF : OW 

4£J5i£ft;7j(380KHz) PLF : 1 5 0 W 30 
JiUMMtTUMUcOfflffi : 1 2. 5mm 
Ell 614, :» (*#F) {r££ofc4§-g-<Q, ->y="V-^ 
^nftCMK 3 6 <DJt»**fttWffl#f*034$tt«r*i-*'? 7 
T?*>*. ifcW**fttJ<JBiff*<DMJ£*as, St/, Ell 6 
ro|8«i£18ttirojft?feK:o^TI4, m 6 XWiW Vtc/D tm 
mx-hZ. Z*l\Z7ji£iiZ> X 5K, Jt^®s£l4#S 4 . 1 

~5. 2m.mx*hz> 0 r<73(ii[(4, fl^wr^s ->y = > 

fc. Ell 7(4, <*«=F) lifotMS^^iJny 
^fiW3 6SrI^ l 1 3 t*4 5 0 , C, 4 B#ffflT~— 40 

fc^ii*3tt-5, ->y av^**ft«jDt3 6coy-^m»sw 

P=^f«3 6©!J-**a6<bBll 7K10FIELT 

fc5o v-^mm.(om^m. rv. mi Kom^t^. 
w^E*i--ov>-ci4, in 9 xm.w LtKDkmmxtbZo 

y-*««t#|g*fci**i-Si£tt*iV\, Sit, Ell 8 

14, (*«=f) (c^o-c^^nfe^y = >-£*nift«K 

3 6 Sr£3S t p-T?4 5 OX:, 4#H7=-/H^fcg©, > 
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fc^o rwsiSir*3V^Ti4, NH,<r>M&&m*\cmt 
£-£T, ->!)^yt*«Ii3 6?rai ±fc 
^fifebfco LT, fllwft:^f4, S IMS^ffl^tlS 
£*xfc 0 fc*5, Ell 8WifiSttiimtt<D«!*(roV^T(4, 
Ell ox*ffi.Wl,tL<Dtm%iX'hZ)<, Eli 8tr^$tiSJ; 
5 tc, •> y = ^*J6«K 3 6 K 14, TflfiwflWI 

tll4, r<7?^$T-l4TitfiW«l« (*EI^) (dM*Tfi< 

(ms<nmn<oj&m hi, E12, Ei3, E120 

(a) (d) &1*BI2 1 (a) , (b) L 
T, *|gBj<o^5ro^Jfe<o^flHr#?,^«c^es.^ 

[0047] EI20 (a) 75H ( d ) , El 2 1 ( a ) , 

(b) (4, **S9§<O£5 0&%<D&tt£tt*¥*tt&ff 

HMDSO + CH t +N,&fflV\ f$M:X * 

is s<l rt^W^A^^-Y 5 V^SrEl2 (b) 
ic^-n El 2 0 (a) 14, ABM Lft:&e>:Rl£$: 
^i"»fffiEI-e*j5. El*, «F*2 2ttTil«lWI, 2 3 
tt>y*K±9#j*3*tfc«Elil (T«Be*J0 t?foS„ 
ft*5, EI^LTV^V^S, 7it«tH2 2t« (T 
fflSEilft) 2 3©MirH:T«*»bTflMft»«2 2K*H"3 

1 Sr*^i-^o 

[0 0 4 8] iWipiitit, EI 2 0 (b) IC^-fJ; 
51-, X9X-^CVDfe»CJ;!9^I2«2 3±fc/<y Tifg 
««2 4^t?.„ '<yr»««2 4«:J&ati-*l:: 

i4, «fefeis*«2 i •srriagsigg 1 o 1 

1 5r3 5 o'ciz.timv&w-rzo ^v>-c, ^^-y-*^ 

i?->ndr-^V (HMD SO) £»ftS5 0sccm-C\ CH, 
#X$:mik5 Osccfflt-, Nitf*&ffi.M5 OsccmT*, El 

7i;*t/7X-7^f i o i ©ft^i rtl-^A 

U ETDSr lTorrf-'Sr^f-r-So *V>t?, T§8S®3^« 
SSSC3 8 OKHzCtAl 0 OWSrEPADi-?). ±gi5fl;^ 

[0 0 4 9] 9 , ^^•■y-^f>'V'^v^ndff->'i: 

j$lt> gf|l5 0nni©Si, O, C, N, H5r-g-* 
irinii, ^^tt^Si, O, C, N, H?r^i-S 

*6igyBU4, mmm 1 mh z -eaje Lfctbwt*a*/L-t 

4. o-feffcl), i*»SlMV/cmroi:#!J-^t 

O" 10 A/cm l T*feo7t„ 
[0 0 5 0] ikfr. El 2 0 (c) \Z7jkTXo\Z^ «t<*0 
b^fc7 , 7X-7CVDi*t±9, (S^«^Sr*-t--5Beil 
»500n mC0^?L«-> y =" >-^**6^ 2 5 H&lfcr 
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5o ^fur^y ^f-gft&mmnMi&Jiiizt lt, ^jx. 

I2\ MEicVDftias^Ii/yXvcvDiSCJ; 

IiS i 0>lg £ bfc@L gfliiyy X-rfr 

<fc <9 Ty ^y^LTWI^SriitS^fefii'fcS. 
[00 5 11 S^T, Tyi^^^y^V^ioltS 
#7LS->y =J>"^*$6^2 5tf>{£lfK2 9-efo^#< 

fa*) ^v^tts ioct»i«n. &mm2 

m. S^V'>(4#&-?LW->y ^ ^ c5 W^MfiJK 2 SCTW^UT 
2 4 Sri y ^ ^ ^-T 3 ggK&Stf* ir J; 9 #?LfC 

•> y => ^^ny* 2 5 fcmn u ©itm mftmigit 

bT tiv\ 

tO 0 5 2 J &V>-C\ 1212 0 (d) o\Z^ 7* 

^-^Sr^i-^^ffi^iw^^- h 1/-^ HJBI2 6CDHHP 
gS2 6 a Srfl2E£-t-3„ M^T, C F 4 + C HF s 56W*l-& 
Sr^y XN"fh bfc t><75£rfflv ^RJ&ttl' y "f- 
is? (RIE) I^J;«3 7* Y^'s*. tm2 6coWiPg|52 
6 a SriiL.TSffi#6^kffll2 5 tsty^-f^U 
•5, rtLiCii?, 08PgB2 5 atmi$.£frX<><!)7l&m 

y->V^1-^ 0 -(Dirt, ±1ESP^#K2 50iyf 

ti*.y^^-!fW&*m-rZo Vt-oX, iEi2 3^xy 
^j/tf^ciSSI^SrgtfftV^ CF^CHF,! 
W^l-g-^^fi, CF. + CHFsdli^CAr+Oift 

An xLXWk&mmzfi'o xh <t v \ 

[00 5 3] [321 ( a ) t^-T<t 5 SHitfe 

F 4 + C H F, WtCDM-S-Xx £ 7*y X-v-ffc bfc fc Srffl V ^ 
feR^+t-r^-^y^^^ (R I E) \z.X<0. f*SJg2 
9<DHnA&U(JimtfilMK2 5 WHS P SB 2 5 a SrilbT 

^yr«5Hy8i2 4*iy^^^b, B**i-5« 

i»s*aii-5. i^irt, ±!E/<!J7iM24Wi->f 
^ytfx\zttLxm$im2 3tt*y*->'* r »tt*r*rr 

[ 0 0 5 4 1 *V^T% -7* V U-J* H26 £r&fc*b/:r. 

EH2i (b) ir^i-,t5t-, if7*-/u2 7rti:I 
«J&, ^J^tf^-fk^^^yu (T a N) #cd/< y 

3 0Sri#> ^V>Tr<DT«ilJ»S^3 0 _L, tr.'T*-/W 



2 7rt^S3J^2 8 a £riltf>i£tf 0 #^T', «llf2 8 a * 
iiLTT$i5iai*2 3 ir«i£i-5<t SK^XttT/i'S- * 
A*»fe*5±SBEi»2 8 b SrJgjft-t-a. 
[0 0 5 5] EiLhKJ:»>, iFIM2 5RO!/<!)7» 
&J&2 4rofT^-^2 7SriiLXT&|5ia^2 3 ig$g 
-r3±g|5Ei&2 8 b W^^Ti-5 0 ^±<£><fc ■ 
^<0?g?qro^5(0|IJiS(D^flgfrJ:tiHt, ->ndrf-^-g- 

#*i:77XT{ku Rfcrntx. rmm2 3 t&m 

10 ifJ6SK2 5wHCS i, O, C, N, 

[0 0 5 6] {^tt*&#-*-S16ttflK2 5tt 

TSBei* 23i ^nw^Mn 25 i cona^ y rafegags 

2 4 «:?B/*bfc*S\ ®ffli§i2 3 ^&#7LR«6tKR2 5 
IC'SA b <fc 5 t -TSfflrjESlroeA^^ y r*fe#« 2 41; 
ioTPfiih^^-S, Sot, /<JJTJl6(W)t2 4S:mi»-* 

tfK«»2 3 > 2 8 bWwy-i>«jj£Srte^b, /ipo, ^< 
20 y Ttmm 2 4 Sr^trSffiiffegkJg 2 5 ±ft<DWn&*:& 

[0 0 5 7] splfspsaro^^X^ritffllijtJISrffl 

7Sr^en j eixTa5fl:@3sti ? ±SFi5«S2ir»^b, 

irl^it), J: 9 ^< y T&ms&ZMffc-t 

(US 6 OXttOJgMO 0 2 2 (a) , (b) l±, 

30 Sr^i-»f®l21-efc5o 

[0 0 5 8] 1212 0&tfl!]2 1 fd^-f-^ 5 <D%m<W&W< 

V) ^CT>'^=r$rffiv^TV^-5r.i:•C•fo-5o fi)c^^^i:b 
tHMDSO+CH,+NH,!rfflV\ ■teffl-f--5fig^^^ 

4rEl2 (b) (r^i- 0 022 (a) ^-fj; 5 

(r N TJtef6lifcffll2 2±trffiiBia2 3Sr^-r^ 0 

"C, HMDSOir, NHs^^ir, ^ Kn*- s^^Sr 

m-rz a* t bt w c h 4 t sria 1 i^-rr/y x-^^ 

40 gllOlWf^^lrtClAU 

<O^SrEl2 2 (b) tc^-r. 

[0 0 5 9] BP^., HMDSOSrjjS*5 OsccmT-. NH 
$ Xf^.Srjjftfi 1 0 OsccmXr, C H< ?:»fcS 1 0 Osccmtrlg) 
1 C/Tt^?X-rrtlttllCif + V/< 1 rtC*AL, 5=" 

3 8 0 kHz (D&mW,}} 1 0 0W=S:En*D-r5 t bhi^. 

z<DTUW&3\zztfa-rz±Mmm2\zi > ffl&L&.i 3. 

50 5 4MHz<Dmm^.m,t}5 OWSrepAP-r^o rixlwj; 
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IHWH*-*-* r. £ i «J . ffiEM 2 3 frteff LtKff 5 0 
[0 0 6 0] y r*fe»««?tt« two 

k**«v< y rffenygs 3 3 &_kia«v< y r mmm 3 1 km 
$*51ftffii0. 0 2 3 o cm^w-r^Kisxa— 

[006 1] £l ro^i&W 

ronaEfcintf, y— ^miffitei^AnttJ'MSiMV/cm 

1 O-'A/cm'^ffcofc, J£A_h<£>£ 31c, 
£, xN-f Kn*-7f?v (CHj NH, 5 

Zktftti&ZIZlb, ^!)7W3 1 Sr^trJBNI&flMft 
[0 0 6 2] £*±, HJi^«i^±!Jro*lKSrg¥ite^ 

u fcMtwPg ?> n 5 1 w < , r <o&m <om w & 

v-ndf-y-^ (HMD SO) Srffi^TV^tfv ilEUfcffi, 

odf-y-^ (OMCTS) xafhy^f^v-^of F7 
->ndr-y-> (TMCTS) SrflJVS - £ fc^Iffi-C-ifc-S. 

[0063] fg i (D&mnwimx-te. mm&m# 

^.S:fflv^TV^/j:v^5 N — gHfcgsfi (N t O) , tK (H 
tO) xHdBMt#* (co.) ©flrtta*— &fflv>Tt J: 

y Tiffed 2 4 Sr^-f-s k # rassaii* 2 3 #«Mfc 

t?i©?rWJt5Itm5, SbJw, I1WI2 40 
t^^v (ch.) =Srfflvtv^75S, r-tr^u^ (c,h 

t ) , ^U-y (C,H 4 ) , (C,H.) £ 

[0 0 6 4] %2<»&Wr>WI&X-\%, HMD SO 

+ CH«+N,*»6>*5j«tt^S:fflV^rv^5*s. ±SSJ« 

T^il^U ifEj&JSItf^KNtO, H l OXI4CO l co 



^-rs^g^^^roffl^^-friiigi 3 k> x-h 
[0065] z.(Dm-&, ^f^ytu. 

/u->7^ (SiH 3 (CH 3 )) , (SiH t (C 
H,) t ) , hD^f/l/^y (SiH(CH 3 ) 3 ) , Xfi^h^ 
^^'>7V (Si(CHj)J 5 ^fatt^— SrfflV^So 
[0 0 6 6] 

I«9§©3&*] &Lhtf>.fc5K % *^PJ{cj;4x«, MEM 

it&Vuk. (N.) Xli7y*=7 (NHj) 

U Rj$£itXMffoVX\,^ a ^^/Uiy^^i:, 
N 1 o, HtOXlicOt^p^MtT,^— rogfm-^*^^. 

£, (NJ 3Z.I4TV^e-r (NHj) Wp*,<73fPTtL 

[0 0 6 7] »xi±tt (n») Xttr^^e^r 

(NH,) <D ? 1?<Dffitifa— Sr^A/-ev>5fc*, V^-ftb 
W*ffi-Ct>fiKJK«3t£ LTS i -CXiiCH, Sr^-tfi: 
£fcfc, **S:fc$tr. v-y =^^d)Ktciffv> 

£*s-e#5£ k fclc, ftfe<D®^±fE^< y Tiffe^Bli <0 t. 

■rzzktfxzz, 

m 1 ] *%w<n>m 1 <Dnm<r>Mmx'3bz>¥mit%im<n 

[E12] *«5!<oIl wHlfew^-C-fc -5*31^6 <D 

^f^\— hXhZ><, 

[1213] *«MW*10lOSW»llB-e*>5*i»*8«0 
[04] *»W«5*2W351feW»*-e*>«ffi;»«*l6* 

lias] *&W(nm2<Dmi&<?>i&mx'&>z>i&mnmm®i 

[isi 6 ] *&w<om 3 (Dmm<nMmx°ibz<&mnm 
m<vftffinmRv®mmn<&&*^-fy7 7X3bz>o 
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[[38] *^PJ^D^3CO^CO^ti{r*3V^T, Kn 
[0 9} *5£W<Dm3<Dmi&(nMm\zto\,^X. W Kn 

[Hi 0] *38Wro*3 03l51S«>^«i^i3V^-c, W K 

[giii] **wroj(54«)iatew»tft-e*>«<6ss«*ifi 
[mi 2] eh 2 (a) *&W(om4(Dm&<vmm 

^7 7^1 Ell 2 (b) »±, *38^«>JB4<o|l 

m<DMmx&zi&mmmmmm<DT~-Mk<D »-?w, 
m(D^^^-r^7 7X'h^. 
imi 3] &mw<D&4<onM(oi&m-?jbzi&Vi&&i& 

[Ull 4] *^HJ^4COHffiro^[r*3V>-C. N t O 
»fES£ 1200~160 OsccmWFBlT-^'fll^-frfc^^- 

^77ffe5„ 

[Ull 5] *38W©»4<Oj|Jfe©»lifc*5V^-C» N t O 
BftfiS: 1200~160 OsccmOTFfl-^^-ft^-tirfc^r-g- 

[016] **W(0!B4 03lSl(t«)«»l=*sv^-C, /SJ8I# 

[01 7] **WO«4«3H16©»«»=*SV^T» fi£«£# 

[018] *»WO»4©3S*©Jg*fc*iV^-C» J*J8I# 
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